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enabling some to discover their bent, in developing power through
the agency of subject matter which has other pedagogical attrib-
utes than the educational means afforded. The informational side
of these subjects is of no little importance in this age of invention.

Whatever improvements are made in the presentation of these
sciences will be due almost exclusively to the efforts of the science
teachers themselves. This association has unquestionably done the
work much good. It is simply a matter of both individual and
united effort. Let us hope for their continuation.

EXPERIMENTAL LECTURES.
BY HARRY D. ABELLS,

’ Morgan Park (III.) Academy.
At the meeting of Central Association of Science and Mathe-

matical Teachers last November a teacher, in discussing the high
school fraternity problem with me expressed a. wish that our
high school buildings might become centers for student activities.
Although the speaker evidently had in mind the social side of
school life, his remarks called to mind a plan that we have been
following for over a year, which involves the occasional use of
the buildings outside of the regular hours. It is simply the giving
of experimental lectures of a more or less popular nature to cer-
tain groups of our students.

They are valuable in the first place because there are many
interesting topics in connection with our subjects which we have
not time to develop during our class hours. In the second place,
we are usually blessed with a few students who have a real scien-
tific bent, and these lectures help to keep alive and to stimulate
their tendencies in this direction. Again it is possible by this
means to come in contact with our students in a pleasant manner.
An evening hour spent in this fashion will often lubricate the
mental workings of some members of the class who do not take
naturally to mathematics and close thinking, and cause them to
attack the text a little more vigorously. Also they bring us into
touch with members of the school who are not in our classes, but
who may be led by these sugar-coated doses to take the course in
the regular allopathic manner. Another important service here is
giving some students, who may leave school before reaching the
advanced subjects, an idea of what science is. Furthermore, they
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furnish a legitimate and enviable means of magnifying our sub-
jects in the eyes of the students, other members of the factulty,
the executive officers, and possibly our own.

From the various classes of people mentioned as attending
the lectures, you may conclude that the idea is to post a public
notice inviting all who wish to attend to do so. On the contrary,
there is no surer way of making the plan a failure than by trying
to get out a crowd. We assume that it is a privilege to attend and
invite in those groups and individuals whom we think will enjoy
the lecture and receive profit from it. In only two instances have
we had the experiments in a larger hall than the laboratory lec-
ture room, which seats about fifty people. Since each one must
work out the matter for himself it seems presumption to add sub-
jects or lists of experiments. Consequently what follows is
merely suggestive. One lecture was on the topic, (’Water.n The
subject was discussed from a chemical standpoint.
A partial list of the experiments follows:
1. Electrolysis of water.
2. Preparation of hydrogen, o. Electrolysis. &. Action

of potassium upon water, c. Action of hydro-chloric acid upon
zinc.

3. Properties, a. Burns, but does not support combustion.
&. Singing flame, c. Density, power upward, soap bubbles
that float on the air, etc. d. Occlusion (Pyrography). e. Dif-
fusion.

4. Preparation of oxygen.
5. Properties of oxygen. Supports the combustion of phos-

phorus and iron picture wire.
6. Synthesis of water. Explosive violence of the union of

the gases illustrated by means of oxy-hydrogen pistol, and also by
the explosion of soap bubbles containing oxygen and hydrogen.

7. General experiments on topics such as reversed combus-
tion and the preparation of water-gas.

As you have observed, there is nothing new in the set of ex-

periments, and perhaps if strict continuity of them were de-
manded some would have to be omitted. I depended upon the
fireworks element to hold the attention of those present, and upon
what I could say to keep the lecture fairly scientific and instruct-
ive. A considerable time, however, was spent in making the ap-
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paratus of such a kind as to bring" out the points well and often
in a startling manner, even to those in the back part of the room.
For example, in the one illustrating diffusion of gases the regula-
tion porous cup was used, but instead of having the added pres-
sure act on the surface of water and force it out of a tube, the
porous cup led to a V-shaped tube, open at one end, but contain-
ing enough mercury to fill the curve and confine the gases. In
this case when the vessel of hydrogen is brought over the porous
cup the mercury rises in the open arm of the tube. In order to
demonstrate this an electrical connection is made through a bell
by means of sealing a platinum wire into the bottom of the
curved part of the U-shaped tube as one connection; and bringing
the other wire from the cell to within a few millimeters of the
surface of the mercury in the open arm; consequently when the
mercury rises the circuit is completed and the bell rings. This
may be repeated several times by first removing the jar, when
after a few seconds the bell stops ringing; and then upon replac-
ing the jar it rings again.

Another lecture was on the subject "Soda Water." Home-
made soda water, by means of a siphon and "sparklets/’ was pre-
pared. The general preparations and properties of carbon diox-
ide were discussed. And experiments, such as the freezing of
berries and making a mercury hammer, were performed to illus-
trate the properties of solid carbondioxide.
A third was upon the rather vague topic, "Some Scientific

Facts and Paradoxes." A partial, general list of the experi-
ments follows: Experiments showing, 1, atmospheric pres-
sure; 2, the phenomenon of boiling; 3, hydrostatic paradox; 4,
cartesian diver; 5, the action of sympathetic ink; 6, passive iron;
7, some explosives and colored lights.

Another was upon "Wireless Telegraphy and the X-Ray" and
another upon "Photography."

The most important feature in presenting such lectures is to
have apparatus so carefully devised and arranged as to bring out
the points under discussion in a striking and obvious manner.
Much interesting and profitable thought may be given to this de-
veloping of new experiments to demonstrate old principles. It
really serves much the same purpose as other research work. In
showing the properties of carbondioxide I used a simple piece of
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apparatus which Dr. Alexander Smith devised for one of his lec-
tures. It consists of a V-shaped trough with lighted candles stuck
along the bottom and set up with one end raised about a foot. Car-
bon dioxide is then baled out of the large jar in which the gas is
stored by means of a pail, or siphoned into a pail like water, and
poured into the higher end of the trough. It is heavy and runs
down hill like water, extinguishing the candles. Again in illus-
trating air pressure, a cylinder a few inches in diameter, closed
at one end and containing a movable piston, was used. A plat-
form was attached to the piston and a boy placed upon the plat-
form. The air was exhausted from the chamber through a valve
in the fixed end. Another experiment that proves that the at-
mosphere exerts a tremendous weight, is to boil water in a large
can until the air is driven out, then stopper the can and allow
the water vapor to condense. The startling result may be has-
tened by pouring cold water over the can. Neither of these ex-
periments is new, but each can be seen and understood by all in
the room. In the shop talk on photography it is possible to take
a flash-light of the group, develop the plate, and print pictures
from it, all in the course of the demonstration. In working with
sympathetic ink, for another example, it is well to have the ex-
periment done in a large way. We had some pictures and signs
made in a lightning artist fashion. Nothing was visible until we
ironed the paper with a heated flat iron.

The taking of classes on trips to visit the technical industries
in order to get a first-hand insight into the various processes is
regarded as a valuable privilege. It seems to the author that this
giving of informal lectures offers a similar opportunity not as
generally grasped as it might be.

THE HIGH SCHOOL SHOP.*
BY PROFESSOR J. P. NAYLOR,,

De Pauw University.
When Prof. Rowland was called to take charge of the work

in physics at Johns Hopkins University and began to furnish the
equipment for the laboratory, much comment was excited by the
amount expended for the tools for the shop. Instead of filling
his shelves with handsome apparatus, he bought fine tools and

*Read before the Indiana Science Teachers’ Association, April 29, 1905.


